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571 ABSTRACT _
A light emitter array diagnostic apparatus for diagnos-
ing whether individual light emitter elements in a light

emitter array unit normally emit light or not includes a
check data generator which supplied check data so as to

“cause sequential simultaneous emission of light from at

least one light emitter element in each of a plurality of
groups of the light emitter array unit divided into such
groups, until all of the light emitter elements emit light.

The light outputs from the individual light emitter ele-

ments are received and photoelectrically converted by

‘photo detector units, and a diagnostic unit connected to
- the photo detector units and including an adder and/or

a comparator diagnoses the state of luminescence of the

-individual light emitter elements.

20 Claims, 9 Drawing Sheets

{omc om

| DRIVER K2

E B A Ex

3 32 1L 33 3n

| En 3

ey o . _______________________________________Frww

ll-ll n




5,160,837

o

ey

&

A

2

ald

773

o

N

3 -ﬂ-l—ﬁ-
- _ ---------._-------
> ¢

&

N.

T VAV MO3HD
| 91| 4 o __

- U.S. Patent



o ~ U.S. Patent  Nov.3,1992  Sheet 2 of 9 5,160,837 }

FIG 2
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1

LIGHT EMI'ITER ARRAY DIAGNOSTIC
APPARATUS

'BACKGROUND OF THE INVENTION

tus such as an optical printer whose light source 1s a
light emitter array, and more particularly to a diagnos-
tic apparatus for diagnosing whether or not light emit-

ter elements forming the light emitter array in the opti- -

cal printer are satisfactorily or normally emitting light.
- A conventional optical printer having a light emitting
~diode (LED) array as its light source has a structure as
schematically shown in FIG. 10. Referring to FIG. 10,
data to be recorded is supplied from a host computer
100 to an LED array printer 200. This LED array
prninter 200 is generally composed of a driver circuit
201, an LED array 202, an image focusing lines array
203 and a photoconductive drum 204. The data is sup-

- phed 1n a digital form so as to selectively cause emission

S
This invention relates to an optical recording appara-

10
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2 - |
refer to the detection of the quantity of light emitted
from each of the LED elements. N
On the other hand, when any one of the LED ele-
ments becomes faulty, the corresponding portion of the
dot image drops out. In such a case, the problem is more
serious than the case of a2 non-uniform image density .
distribution in that the information will not be some-
times correctly recorded. Therefore, it i1s necessary to
diagnose whether or not any one of the LED elements
in the LED array becomes faulty in the state in which
the LED array is incorporated in a printer. JP-A-62-
270350 and JP-A-63-25066 cited above meet such a
demand. However, it is impractical to connect one
resistor in series with each of the many LED elements
in the LED array printer. Although employment of a
switching means may be preferable for decreasing the

- number of the series resistors, this method is also im-

20

of light from corresponding LED elements (not shown)

in the LED array 202. In this case, data corresponding
to one line 1s sequentially supplied from the host com-

puter 100 to cover all of the LED elements arrayed to

form the LED array 202. The data supplied from the
~ host computer 100 is subjected to serial-paralle] conver-

sion in the driver circuit 201 so as to selectively cause

emission of light from the LLED elements in the LED

array 202 according to the data supplied from the host

computer 100. Light emitted from the energized LED
elements among those forming the LED array 202 is
focused by the focusing lens array 203 to form a dot
image on the photoconductive drum 204. Such a man-
-~ ner of line sequential scanning for causing emission of
light from selected LED elements is continued so as to
sequentially form a dot image on the photoconductive
drum 204 being rotated. Thus, character, pattern or like
images are recorded on the photoconductive drum 204.
The dot 1images formed on the photoconductive drum
204 are then transfer printed on a sheet of paper by a
~method such as an electrostatic recording method.

25

30

practical in that the structure of the sw1tch1ng means

,becomes complex i in 1tself

SUMMARY OF THE INVENTION
With a view to solve all of the prior art problems

- pointed out above, it is an object of the present inven-

tion to provide a light emitter array diagnostic appara-
tus which can detect a faulty light emitter element, if

- any, by diagnosing all of light emitter elements in a hght |

emitter array within a short period of time.

The present invention provides a light emitter array
diagnostic apparatus which comprises a hght emitter
array unit, a photo detector unit disposed in the emis-

'sion space of the light emitter array opposite to the light

~ emitting surface of the light emitter array and divided

35

into a plurality of photo detector units electrically con-

‘nected in series, a check data generator unit supplying

check data to the light emitter array unit divided into a
plurality of blocks corresponding to the respective

~ photo detector units at the time of emission diagnosis so

When the luminance of any one or more of the LED

clements forming the LED array 202 is subject to a
variation, it leads to the problem that the optical density
of the recorded image is not maintained constant, and
the image quality will be greatly impaired or degraded.
Such a variation in the luminance of emission is attribut-
able to various factors including the temperature, cor-
ruption and secular variation. An attempt to deal with
such a problem is disclosed in, for example, JP-A-61-
264361 which discloses that the quantity of light emit-
ted from an LED array is detected by a luminous power
sensor, and the period of time of emission from the
LED array is controlled on the basis of the result of the
~ luminous power detection so as to maintain constant the
quantity of light emitted from the LED array. On the
other hand, JP-A-62-270350 and JP-A-63-25066 dis-
close a method for deciding whether an LED element is
normal or not. According to the disclosures of these

two patent applications, a resistor is connected in series

- with an LED element to be inspected, and this LED
element is decided to be normal by detecting current

which flows through the resistor in reSponse to the

energization of this LED element.

~ However, JP-A-61-264361 cited above does not refer
to the case where any one of the LED eélements in the

LED array does not emit light due to, for example,

disconnection of its power supply lead and does not also

435
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as to sequentially select one light emitter element from
each of the blocks and to cause simultaneous emission of

light from the selected light emitter elements and a
_diagnostic unit sequentially comparing a reference sig-

na! with a signal appearing across output terminals of
the series-connected photo detector units at the time of

' the emission diagnosis, and, when the level of the output

signal of the series-connected photo detector units is
lower than that of the reference signal, diagnosis that at
least one of the light emitter elements which should
simultaneously emit light is faulty. |
In another embodiment of the present invention, an
output terminal is provided for each of the photo detec-
tor units in lieu of electncally connecting all of the -
photo detector units in series, and a signal appearing
from each of the output terminals 1s compared ‘Wlth the
reference signal. S
In still another embodiment of the present invention, -

an output terminal is provided for each of the photo -

detector units in lieu of electrically connecting all of the
photo detector units in series, and the sum of the signals
appearing from all of the output terminals is compared'

with the reference signal.
In yet another embodiment of the present invention,

odd-numbered ones and even-numbered ones of the
photo detector units are separately connected in series

- respectively in lieu of electrically connecting all of the

photo detector units in series, and odd-numbered output

- terminals and even-nurnbered output termmals are sepa-
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rately provided so that signals appearing from these
output terminals are diagnosed in a time series node.

In a further embodiment of the present invention, the
‘photo detector unit is not divided into the plural photo
detector units and remains in a single unit.

In still further embodiment of the present invention,
the single photo detector unit is replaced by two photo
detector umts disposed at different positions.

According to one embodiment of the present inven-
tion, the photo detector unit is divided into the plural
- photo detector units each of which receives light emit-
ted from at least one light emitter element in the corre-

sponding block of the light emitter unit so that the emis-

sion diagnosis for all of the light emitter elements form-
ing the light emitter array can be attained at a high
speed.

Further, according to another embodiment of the
present invention, the photo detector unit is not divided

but remains in the single unit, so that, by merely com-

paring the signal appearing from. the single output ter-
minal of the photo detector unit, the emission diagnosis
for all of the light emitter elements forming the light
emitter array can be attained at a high speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagrammatic view showing the structure
of a first embodiment of the light emitter array diagnos-
tic apparatus according to the present invention.

F1G. 2 1s a schematic perspective view of the first
embodiment of the present invention shown in FIG. 1.

FIGS. 3A and 3B show two forms reSpectively of the
- photo diode arrangement employed in the present in-
vention.

FIGS. 4, 5, 6 and 7 show a second, a third, a fourth
~ and a fifth embodiment respectively of the present in-
vention.

FIG. 8 shows a partial modification of the fifth em-
bodiment of the present invention shown in FIG. 7.

FIGS. 9A and 9B show two forms respectively of the
diagnostic timing according to the present invention.

FIG.101sa dlagrammatlc view generally illustrating
- the prior art involved in the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention will
now be described in detail with reference to the accom-
panying drawings.

FIG. 1 shows a first embodiment of the light emitter
array diagnostic apparatus according to the present
invention. Referring to FIG. 1, the light emitter array
diagnostic apparatus comprises a check data generator 1
acting as a check data supply unit, a driver circuit 2, an
LED array 3 which is a light emitter array unit, a faulty

5,160,837

15 32,33, ..

4

forming the LED array 3 is faulty and fails to normally
emit light. It is necessary to detect whether or not each
of the LED elements forming the LED array 3 emits
light by actuating LED elements. However, when most

5 of the many LED elements forming the LED array 3
- are simultaneously emitting light, it is impossible to

identify one or more LED elements which are faulty
and fail to normally emit light. Therefore, it is necessary
to limit the number of the LED elements which are

10 simultaneously energized and to divide the emission
~ detection into a plurality of scanning steps. In the first

embodiment of the present invention, the check data
generator 1 supplies check data in each scanning step so
that at least one LED element in each of the groups 31,
., 3n forming the LED array 3 is energized to
emit light in response to the check data. Thus, in one
scanning step, one LED element in each of the groups
31, 32,33, ..., 3n, that is, a total of n LED elements are
simultaneously energized to emit light. In the next scan-

20 ning step, LED elements different from those energized

in the preceding scanning step in the respective groups
are simultaneously energized to emit light. The check
data generator 1 repeatedly generates the check data a
plurality of times until all of the LED elements consti-

25 tuting the LED array 3 are energized to emit light.

The check data is such that a plurality of LED ele-

ments are scanned by a scanning signal to cause simulta-
neous emission of light from these LED elements. Prac-
tical examples of the manner of scanning and the check

30 data will now be described.

For simplicity of description, all of the linearly ar-
ranged LED elements are numbered (1, 1), (1, 2), ...,
2,1),2,2),...,(m,n)in the order of from the leftmost
one in FIG. 1. Therefore, the number of the LED ele-

35 ments can be expressed as (m Xn), where m represents

the number of columns, and n represents the number of
rows. That is, these LED elements are grouped into m
groups each including n LED elements in the LED
array 3. Therefore, the LED element numbers belong-

40 ing to the first to the m-th group respectwely are as

follows

(1)

First group: a,n 2, ... A,n
Second group: (2,1), (2, 2), ... (2, n)
M-th group: (m1), (M2, ... (mn)

According to the above manner of grouping, the
LED elements having the following numbers are
scanned in the first to the n-th scanning steps, respec-

LED element detector 4 acting as a diagnostic unit, a 55 tively:
plurallty of photo diodes 41, 42, 43, . . ., 4n, each of

which is a photo detector unit, an amphﬁer 5, a compar- )

ator 6, a decision circuit 6q, an image data input termi- First scanning: (I, D), @, 1, ... (m 1)
nal IN, and a switching unit S1. - Second scanning: (1,2), 2,2), ... (m 2)
The LED array 3 consisting of several thousand 60
LED elements is divided into a plurality of groups 31,
32, 33, . . ., 3n each having the same number of LED | o
elements. The LED array 3 is divided into such groups _ ' '
n-th scanning: (L,n), 2,n, ..., (mn

~for the sake of convenience only, and this manner of

grouping does not in any way limit the arrangement of 65
the LED elements forming the LED array 3. The check
data generator 1 generates check data so as to diagnose
as to whether or not any one of the LED elements

Thus, according to the above manner of sca:nnihg, the
- LED elements numbered (1, 1), (2, 1), ..., (m, 1) are
selected at the time of the first scanning, and these m



85

5,160,837

" LED elements are simultaneously energized to emit

llght in response to the check data. After this first scan-
ning, the second scanning starts, and, in the second
scanning, the LED elements numbered (1,2), 2, 2),..
., (m, 2) are selected and simultaneously energized to
emit light in response to the check data. Thereafter, the
sequential scanning continues until the n-th scanning is

completed. In this manner, all of the LED elements are

energized to emit light for the purpose of the emission

~ diagnosis.
- There are various forms for supplying the check data,

- as described below.

(1) In one form, the check data representing the ele-
“ment numbers (the addresses) of the LED elements to
be simultaneously scanned is sequentially generated
from the check data generator 1. In this case, the check

data representing the element numbers (the addresses)
of the LED elements numbered (1, 1), (2, 1), ..., (m, 1)

is sequentially generated in the first scanning. At this

time, emission data “1” for the diagnostic purpose is
added to the element numbers (the addresses) of the

LED elements to be scanned. The same applies to the

second and succeedmg scannin g,
(2) The emission data “1” is dlrectly generated to

indicate each of the element numbers of the LED ele-

ments to be simultaneously scanned. For example, at the
‘time of the first scanning for the LED elements num-
bered (1, 1), (2, 1), ..
1 generates data *“‘1”", but generates data “0” for the
remaining LED elements having the other element
numbers, as follows:

(m, 1)
100 ... 0

G 1)
... 01

(1, 1)
100

2, b
... 0100

35

As the time of the second scanning, the check data

pattern generated from the check data generator 1 is as

follows:

(m, 2)
. 010 ... 0

3, 2)
. 0010

(1, 2)
010 ...

(2, 2)
0010

The check data generator 1 continuously generates

similar check data patterns until the end of the n-th
scanning. |

(3) The check data generator 1 generates and supplies
check data of 1-bit only to the driver circuit 2, and a
separate scanning circuit carries out the scanning ac-
cording to the scanmng mode given by the expression
2).

(4) There are various other manners of supplymg the

* check data. In such a case too, it is the essential require-
ment that the LED elements 1n the LED array 3 areto

be scanned according to the scanning mode given by

the expression (2). For this purpose, both the check data.
generator 1 and the driver circuit 2 may have structures

different from those shown in FIG. 1.
The driver circuit 2 is composed of an (mXn)-bit

register and drive means. When the check data having a

pattern as described in (2) is supplied from the check

data generator 1, the check data is subjected to serial-

10

15

- 42,43, .
- receive hght emitted from whatever LED element be-

20

235

., (m, 1), the check data generator

30

45

30
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6 . .
3n of the LED array 3 is supplied to the driver circuit 2

“at the time of certain scanning. The emission data is

subjected to the senal-parallel conversion in the driver
circuit 2 so as to smultaneously energize the LED
elements E;, Ez, Es, ..., En. As a result, light outputs
Li,Ly L3, ..., L, appear from these LED eIEments -
respectively.

The photoelectric transducer connected to the faulty
LED element detector 4 has such a structure that the
plural photo diodes 41, 42, 43, ..., 4n each having a short
length corresponding to the associated group of the

LED array 3 (which diodes will be referred to hereinaf-

ter as short-size photo diodes) are electrically con-

‘nected in series to extend along the full length of the

LED array 3. Each of these short-size photo diodes 41,
, 4n is disposed at the position where it can

longing to the associated groups 31, 32,33, ..., 3nof
the LED array 3.
Each of these short-sme photo dlodes 41, 42 43

4n has a light receiving surface having a wide area

capable of receiving light emitted from any one of the

LED elements belonging to the associated groups 31,
32, 33, ..., 3n of the LED array 3. Such a short-size

~ photo dlode can be equivalently replaced by a voltaic

cell when the diode is conducting, and it can be re-
placed by an insulator when the diode 1s not conduct-
ing. Therefore, when any one of the series-connected
phot_o-diode corresponding to any one of the groups 31,
32, 33, , 3n of the LED array 3 is not receiving

| emlssmn, no photovoltage appears across output termi-

nals 41A and 41B of the series connection.

FIG. 2 is a schematic perspective view of the first
embodiment of the present invention, and, in FIG. 2,
the LED array 3, the short-size photo diodes 41 to 4n,
the focusing lens array 203 and the photoconductive
drum 204 are emphasized. Referring to FIG. 2, the

short-size photo diodes 41 to 4n are disposed in close

proximity and parallel to the focusmg lens array 203.

The short-size photo diode 41 receives light emitted

from the LED elements belonging to the group 31, and

the short-size photo diode 42 receives light emitted

from the LED elements belonging to the group 32. The |
same applies to the relation between the remammg |
photo diodes and the remaining groups.

- FIG. 3A is a schematic sectional view taken along the
line IIIA—IIIA in FIG. 1. FIG. 3B is a sectional view

of another form corresponding to FIG. 3A. Each of

FIGS. 3A and 3B shows that, among the plural LED
‘elements, a specific one supplied with the check data is
-emitting light. FIG. 3A shows that the hght output
from the LED array 3 passes through an optical path8
shown by the dotted lines to be transmitted through the

focusing lens array 203. Similarly, FIG. 3B shows that -
the light output passes through a similar optical path 8
to be transmitted through a focusing lens array 203. In
each of FIGS. 3A and 3B, the reference numeral 10
designates a light shielding case which is not shown in
FIGS. 1 and 2. In FIG. 3A, the short-size photo diode
40 is disposed in the light shielding case 10 at a position

' outside of the optical path 8 along which the light out-

parallel conversion in the driver circuit 2, so that the

LED elements selected by the emission data are simul-
taneously energized to emit light. Suppose, for example,

63

that the emission data for causing simultaneous emission

of light from LED elements Ej, E, E3, ..., Enlocated
at the left ends of the re;pective' groups 31, 32,33, ...,

put from the LED array 3 generally passes to be trans-
mitted through the focusing lens array 203. That is, the
short-size photo diode 40 is disposed at a position where
it receives the light output 9 from the LED array 3. In

~ the case of FIG. 3B, short-size photo diode 401 corre- .

sponding to odd-numbered group (for example, groups
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7 - .
31, 33) of LED array 3 and short-size photo diode 402
corresponding to even-numbered group (for example,
group 32, 34) of LED array 3 are disposed on both sides
respectively of the optical path 8 when viewed from the
focusing lens array 203.

The response time of each of the short-size photo
diodes 41, 42, 43, . . ., 4n shown in FIG. 1 is generally
greatly dependent on its junction capacitance. Suppose
that C is the junction capacitance of each of these short-
- size photo diodes 41, 42, 43, . . ., 4n. In the diode ar-
rangement where these photo diodes 41, 42,43, .. ., 4n
are connected 1n series, the overall electrostatic capac-
ity when viewed from the detection output terminals
41A and 41B is given by C/n, where n is the number of
the photo diodes. When the LED array 3 does not
include a faulty LED element, the short-size photo
diodes 41, 42, 43, . . ., 4n receive the light outputs L,
L2, L3, ..., Lyof the same light quantity from the LED
elements E;, Ey, E3, . . ., E, respectively. Therefore,
photovoltages of the same quantity are induced in the
respective short-size photo diodes 41, 42, 43, . . ., 4n,

8

The faulty LED element detection camed out in the

* manner described above by the use of the check data

generated from the check data generator 1 is commonly
performed separately from the image recording opera-

tion. Therefore, the switching unit S1 is provided so as

to switch over the image data supplied from the input

- terminal IN and the check data supplied from the check

10

15

20

and a detection resistor Rd detects the sum of the photo-

voltages. The amplifier 5§ has input resistors Ry, R and
a resistor R3 connected across its input and output ter-
minals. The voltage detected by the detection resistor
Rd is amplified by the amplifier § up to a level of about
several volts. |

When the LED array 3 includes a faulty LED ele-

ment, the overall photovoltage i1s correspondingly de-
creased to decrease the voltage detected by the detec-
tion resistor Rd. In order to generate an error signal,
when any one of the LED elements simultaneously

25

30

energized to emit light at the time of each scanning step

is faulty, it is necessary to identify the faulty LED ele-
ment on the basis of the detected voltage variation at-
tributable to the faulty LED element. The comparator 6
is provided for the purpose of this identification. Also,
when any one of the LED elements does not emit light,
the short-size photo diode associated with the faulty
LED element is not active, and a zero output appears
across its output terminals. Even when that LED ele-
ment does not emit light, light emitted from the LED
element belonging to the group other than the group to
which the faulty LED element belongs, may be incident
upon the short-size photo diode associated with the
faulty LED element. However, in this case, the quantity
of the incident light is small, so that the emission diagno-
sis can be made according to the same process as that
carried out to deal with the presence of a faulty LED
element.

The output of the photo electric transducer is applied
to onc input terminal D of the comparator 6, while a
reference voltage obtained from dividing a source volt-
age by resistors R4 and Rs 1s applied to the other input
‘terminal REF of the comparator 6. This reference volt-
age is set at a value between a minimum voltage (an
absolute value) detected when all of plural LED ele-
ments simultaneously energized to emit light are normal
and a maximum voltage (an absolute value) detected
when any one of these LED elements is faulty. There-
fore, when one or more of these LED elements is faulty,

the detected voltage is lower than the reference volt-

age, and a binary output signal having a logic level “H”
appears at the output terminal OUT of the comparator

6. On the other hand, when all of the LED elements are

normal, a binary output signal having a logic level “L”
appears at the output terminal OUT of the comparator
6.

35

data generator 1. Thus, the operation sequence is pro-
grammed so that, before the image recording mode is
started by turning on the power supply or between the
preceding image recording operation and the next, the
switching unit S1 is switched to supply the check data
to the driver circuit 2 so as to start the faulty LED
element detection mode.

According to the first embodiment of the present
invention, whether any one of a plurality of LED ele-
ments is faulty or not, can be diagnosed by one scanning

step simultaneously energizing these LED elements.

Therefore, the period of time required for the emission
diagnosis of all the LED elements constituting the LED
array can be greatly shortened. Further, because the
short-size photo diodes 41, 42, 43, . . ., 4n are connected
in series, the electrostatic capacity when viewed from
the detection output terminals becomes small in an in-
versely proportional relation to the number of the short-
size photo diodes, so that the response time of the out-
puts of the LED elements simultaneously energized in
one scanning step can be accelerated. Therefore, be-
cause the period of time required for one scanning step
simultaneously energizing the plural LED elements can
be shortened, the period of time required for the emis-
sion diagnosis of all the LED elements constituting the
LED array 3 can be further accelerated.

- FIG. 4 shows a second embodiment of the present
invention, and, in FIG. 4, like reference numerals are

 used to designate like parts appearing in FIG. 1. Refer-

45
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ring to FIG. 4, the apparatus comprises a check data
generator 1, a driver circuit 2, an LED array 3, a faulty
LED element detector 4, a plurality of short-size photo
diodes 41 to 4n, a pair of amplifiers 5§ disposed in the
faulty LED element detector 4, a decision circuit 64, an
image data input terminal IN, a switching unit S1, and
another switching unit S2 disposed in the detector 4. As
in the case of the first embodiment, the LED array 3 is
divided into a pluality of groups 31, 32, 33, . . ., 3n.
However, this grouping is merely imaginary, and there
is no hardware limitation in the structure of the LED
array 3. |

The faulty LED element detector 4 is associated with

a photoelectric transducer which is composed of the

plural short-size photo diodes 41, 42, 43, . . ., 4n ar-
ranged to correspond to the respective groups 31, 32,
33, ..., 3n of the LED array 3. The short-size photo
diodes located at positions where they do not receive
light outputs from the LED element belonging to the
other groups are grouped to form a plurality of groups

G1 and G2 corresponding to the short-size photo diodes

41, 43 and 2, 44 as shown in FIG. 4. That is, the even-
numbered short-size photo diodes 41, 43 and the odd-
numbered short-size photo diodes 42, 44 are grouped
into two groups. The short-size photo diodes 41, 43
belonging to the group G1 are electrically connected in
series, and the output from this group G1 is applied to
one of two detection resistors Rd. Similarly, the short-
size photo diodes 42, 44 belonging to the group G2 are
electrically connected in series, and the output from this
group G2 is applied to the other detection resistor Rd.

- The short size photo diodes 41 to 4n so grouped cover
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the full length of the LED array 3 so that the light
output from whatever LED element can be photoelec-

trically converted. The short-size photo diodes 41 to 4n

may be disposed on one side only of the optical path
when viewed from the focusing lens array 203 as shown
in FIG. 3A, or their groups G1 and (G2 may be disposed

on the left and right sides respectively of the optical

path when viewed from the focusing lens array 203 as

‘shown in FIG. 3B.
- The check data generator 1 generates cheek data for
~ detecting whether or not the LED array 3 includes a
| faulty LED element, and this emission dtagnostlc opera-
tion is carried out separately from the image recording
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short-size photo diode does not generate its output' and
its internal impedance becomes high. As a resulit, a sub-
stantial output does not appear from the associated

detection resistor Rd even when the remaining short-
- size photo diodes connected in series receive normal
- light outputs. That is, when the plural LED elements

simultaneously energized to emit light do not include a

- faulty one, each of the photo diodes has a low internal

10

impedance, and a high output is generated from each of
the photo diodes in the photo diode group. On the other

- hand, when any one of the LED elements is faulty, its

operation. As in the case of the first embodiment, the -

check data generator 1 generates the check data before
the image recording mode is started by turning on the
power supply or between the preceding image record-
ing operation and the next. The switching unit S1 con-
trols the data flow so that the check data can be sup-
plied separately from image data supplied to the input
terminal IN. The operation of this second embodiment

15
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internal impedance is high, and no output appears from

‘that photo diode in the photo diode group. This manner

of photoelectric conversion is very convenient for the |

diagnosis for detecting the presence or absence of a
faulty LED element. Thus, according to the above

manner of photoelectric conversion, a binary signal
representing the presence or absence of a faulty LED

element appears at the output terminal OUT regardless

of the number of faulty LED elements among the plural |

- LED elements simultaneously energized.

1s the same as that of the first embodiment in that the

check data generator 1 repeats the scanning a plurality
of times until all of the LED elements in the LED array
3 are energlzed to emit light. The scanning with the
check data is such that a plurality of LED elements

~ diode group when viewed from detection output termi-
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belonging to different groups corresponding to one

photo diode group, for example, the LED elements E;

and E3in the respective groups 31 and 33 corresponding
to the photo diode group G1 are simultaneously ener-
gized in one scanning step, and such a manner of scan-
ning is repeated until all of the LED elements in the

groups corresponding to the photo diode group G1 are
energlzed to emit light. Then, the similar manner of

scanning is repeated for the LED elements belonging to
- the groups corresponding to the photo diode group G2,
so that all of the LED elements in the LED array 3 are

energlzed to emit light. When the number of the groups
in the LED array 3 is increased, the number of the LED

elements simultaneously scanned in one scanning step is

increased. Therefore, the number of the scanning steps

is decreased in an inversely proportional relation to the

number of the groups, and the period of time required
for the emission dlagnesm can be correSpondmgly short-

ened.

As in the case of the first embodiment, the check data
supplied to the drive circuit 2 in each scanning step is
~ subjected to serial-parallel conversion, so that the LED

- elements are simultaneously energized to emit light

according to the check data. For example, the LED

elements E; and E3 generate their light outputs L; and
L3 respectively in one scanning step.

The short-size photo diodes 41 and 43 belonging to
the photo diode group G1 receive the light outputs L

- and L3 from the LED elements E; and E3 respectively,

and the associated detection resistor Rd detects the sum

- of the photovoltages. While the LED elements belong-
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The electrostatic capacity of the short-size photo

nals is the combined value of the junction capacitances
of the short-size photo diodes connected in series and
becomes small in an inversely proportional relation to
the number of the photo diodes. Therefore, the detec-
tion signal response time is quick, and the scannmg can
be made at a high speed.

The amplifiers 5 amplify the detectlon signals up toa
level of about several volts so that the output signal of
the faulty LED element detector 4 can be easily han-
dled in the digital circuit 6a connected thereto.

'According to the second embodiment of the present
invention described above, a faulty LED element detec-
tor is connected to groups of short-size photo diodes 41,
42, 43, . . ., 4n connected in series to have a decreased
effectwe electrostatlc capacity, so as to operate at a
hlgh speed Because such a detector is used to diagnose
emission from a plurality of LED elements simulta-
neously energized, the period of time required for the
emission diagnosis of all of the LED elements in the
LED array 3 can be greatly shortened.

Further, in the emission diagnosis in which a plurahty
of LED elements are simultaneously energized to emit

- light, the light outputs from these LED elements are
- photoelectrically converted by the series-connected

- short-size photo diodes 41, 42, 43, .

, 4n, and the faulty

LED eclement detector generates a bmary signal having
a logic level indicating whether a specific LED element

is faulty or not. Therefore, the second embodiment

exhibits the merit that the structure of the circuit is

~ simplified.

33

ing to the groups corresponding to the photo diode -

group G1 are being diagnosed, the corresponding de-
tection signal is outputted to an output terminal OUT
through the switching unit S2. The diagnostic sequence

is such that, as soon as the emission diagnosis for the

LED elements belonging to the groups corresponding

to the photo diode group G2 is started, the switching

“unit S2 switches over to the corresponding detection
signal. -

When any one e of the LED elements scanned for the |

purpose of emission diagnosis is faulty, the associated
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. Ey, Ey, ..
their light outputs L1, Ly, ..

FIG. § shows a thu'd embodlment of the present
invention, and, in FIG. 5, like reference numerals are
used to designate like parts appearing in FIG. 1. Refer-
ring to FIG. §, the apparatus comprises a check data
generator 1, a dniver circuit 2, an LED array 3, a faulty

'LED element detector 4, a plurality of short-size photo

diodes 41, 42,43, . . ., 4n, an adder 50, a comparator 6,
a decision circuit 6a an u:nage data input termmal IN, -

~and a switching unit S1.

The check data generator 1 generates check data for

| sunultaneeusly energizing a plurality of LED elements

in the LED array 3. The check data generated in one
scanning step is such that, for example, LED elements
, E, are sunultaneously energized to emit
, L respectively. In the
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next scanning step, a p]urallty of other LED elements,
the number of which is the same as that energized in the
preceding scanning step, are simultaneously energized.
In the manner described above, the check data genera-
tor 1 repeatedly generates check data so a to simulta-
neously energize a predetermined plurality of LED
elements in each scanning step until all of the LED
elements are energized to emit light. The switching unit
S1 controls the data flow so that the check data can be
supplied separately from image data supplied to the

10

input terminal IN. As in the case of the first and second

embodiments, the operation sequence is programmed so
that, before the image recording mode is started by

turning on the power supply or between the preceding

image recording operation and the next, the switching

unit S1 1s switched to supply the check data so as to
diagnose the emission from the LED elements.

The check data supplied to the driver circuit 2 in each

scanning step is subjected to serial-parallel conversion,
‘so that the LED elements are simultaneously energized
to emit light according-to the check data.

The plural short-size photo diodes 41, 42, 43, . .
apply their outputs representing the result of photoelec-
tric conversion to the faulty LED element detector 4.
These short-size photo diodes 41, 42, 43, . . ., 4n are
arranged on one line on one side only of the optical path
when viewed from the focusing lens array 203 as shown
in FIG. 3A or arranged in a zig-zag relation straddling
the optical path when viewed from the focusing lens
array 203 as shown in FIG. 3B, so that they can receive

15
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., 4n
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the light outputs from the LED elements constituting

the LED array 3. Thus, these short-size photo diodes
41, 42, 43, . . ., 4n are equivalent to a full-size photo
diode. The photovoltages generated from these short-
size photo diodes 41, 42, 43, . . ., 4n are applied across
associated detection resistors Rd reSpectwely to appear
as detection signals which are applied to the adder 50
through associated input resistor R respectively. The
adder 50 generates its output voltage proportional 1o
the sum of the light outputs from normal ones of the
plural LED elements simultaneously energized to emit
hght. Thus, the output voltage of the adder 50 repre-
sents the sum of the light outputs from the LED ele-
ments simultaneously energized in the LED array 3 in
one scanning step, and the function of the short-size

35
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photo diode group is equivalent to that of the full-size

photo diode. The detection signal response speed is
determined by the junction capacitance of the photo
- diodes. Because this junction capacitance is estimated at

1/n (n: the number of the short-size photo diodes) of 50

that of a signal full-size photo diode, the response speed
“is n times as high as that of the full-size photo diode.
Therefore, the present invention is advantageous in that
the period of time required for each scannmg operation
can be correspondingly shortened.

55

The output voltage of the adder 50 is applied to one -
input terminal D of the comparator 6. A reference volt- -

age is applied to the other input terminal REF of the
comparator 6. This reference voltage is set at a value
between a2 minimum voltage (an absolute value) de-
tected when all of plural LED elements simultaneously
energized to emit light are normal and a maximum volt-
age (an absolute value) detected when any one of these
- LED elements 1s faulty. Therefore, when one or more
LED elements are faulty, the detected voltage is lower
than the reference voltage, and a binary output signal
having a logic level “H” appears at the output terminal
OUT of the comparator 6. On the other hand, when all
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of the LED elements are normal, a binary output signal
having a logic level “L” appears at the output terminal
OUT of the comparator 6.

According to this third embodiment of the present

“invention, the provision of a plurality of short-size

photo diodes 41, 42, 43, . . . , 4n can accelerate the
response of the photoelectric transducer, and a plurality
of LED elements can be simultaneously diagnosed.
Thus, the period of time required for the emisstion diag-
nosis for all of the LED elements can be shortened.
Especially, in this third embodiment, the outputs from
the photo detector units which may not have the same
or uniform sensitivity are summed by an adder, so that
an adverse effect attributable to a fluctuation of the
sensitivities of the individual photo detcctor units can be
minimized.

Although the outputs from the individual photo de-
tector units are summed by the adder, such outputs may
be separately derived to be separately identified. |

FIG. 6 shows a fourth embodiment of the present
invention, and, in FIG. 6, like reference numerals are
used to designate like parts appearing in FIG. 1. Refer-
ring to FIG. 6, the apparatus comprises a check data
generator 1, a driver circuit 2, an LED array 3, a faulty
LED element detector 4, a photo diode 41, an amplifier
5, a comparator 6, a decision circuit 6a, a switching unit
S1, and an image data input terminal IN. The manners
of generation of check data control of the data flow
sequence and energization of LED elements in the
LED array 3 are the same as those in the third embodi-
ment described above. That is, when the check data
generator 1 1s actuated by turning on the power supply
in each scanning step, a predetermined plurality of
LED elements different from those energized in the
preceding step are s:multaneously energued to emit
light.

‘The single photo diode 41 receiving the light outputs

from these LED elements is electrically connected to

the faulty LED element detector 4 which diagnoses
whether or not one of the LED elements is faulty. This
photo diode 41 has a full-size light receiving area so that
it can receive the light output from any one of the LED
elements in the ILED array 3. This photo diode 41 is

disposed at a position as shown in FIG. 3A. That is, the

photo diode 41 1s disposed at a position which is close to
the LED array 3 but outside of the optical path 8 of
light emitted from the LED array 3 to pass through the
focusing lens array 203. The photo diode 41 generates a
photovoltage proportional to the number of the light-
emitting LED elements, and this photovoltage is ap-
plied across a detection resistor Rd to appear as a detec-
tion signal. The function and operation of the amplifier
§ and the comparator 6 are entirely the same as those
described with reference to FIG. 1 showing the first
embodiment. Therefore, when any one of the LED
elements simultaneously energized to emit light is
faulty, an error signal having a logic level “H” appears
at the output terminal OUT of the comparator 6.
According to this fourth embodiment, too, a plurality
of LED elements are simultaneously energized to emit

‘light in each scanning step, so that all of the LED ele-

ments can be diagnosed within a short period of time.

FIG. 7 shows a fifth embodiment of the present in-
vention, and, in FIG. 7, like reference numerals are used
to designate like Parts appearing in FIG. 6. Referring to
FIG. 7, the apparatus comprises a check data generator
1, a driver circuit 2, an image data input terminal IN, a
switching unit S1, an LED array 3, a faulty LED ele-
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" ment detector 4, photo diodes 41, 42, an amplifier 5, an
~ adder 50, a comparator 6, and a decision circuit 6a.
‘The operation of this fifth embodiment is entirely the
- same as that of the third and fourth embodiments de-
scribed above in that check data generated from the
- check data generator 1 and supplied through the
- switching unit S1 and the dniver circuit 2 simulta-
neously energize a predetermined plurality of different
LED elements in each scanning step, and such a scan-
ning operation is repeated until all of the LED elements
are energized to emit light.
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~ these photo diodes are summed. Therefore, the level of
~ the detection output voltage from the adder 50 is two

5

times as high as that obtained when the single photo
diode is provided, so that the detection output signal is
easily distinguished from a noise signal. In this case, the
response speed of the detection output signal in re-
sponse to the light outputs from the LED elements is
the same as that obtained when the single photo diode is

- provided. Thus, the response speed is not lowered re-

10

The two photo diodes 41 and 42 recelvmg'the light
- outputs from the plural LED elements in each scanning

step are electrically connected to the faulty LED ele-
ment detector 4 which dlagncrses whether or not any
one of these LED elements is faulty Each of these
~ photo diodes 41 and 42 has a full size corresponding to
- the size of the LED array 3 as in the case of the photo
diode 41 used in the fourth embodiment described
above. The photo diode 41 corresponds to odd-num-
bered groups of LED array 3 and the photo diode .42

15

corresponds to even-numbered groups of LED array 3

and are disposed at positions close to the LED array 3

on both sides respectively of the optical path 8 when
viewed from the focusing lens array 203 as shown in
FIG. 3B. That is, these photo diodes 41 and 42 are
disposed outside of the optical path 8 of light emitted
from the LED array 3 to path through the focusing lens
‘array 203, and receive the light emitted from the LED
array 3. These two full-size photo diodes 41 and 42 are
electrically connected in series to apply their outputs
across a detection resistor Rd. Because of the above

arrangement, the light outputs from the individual LED

elements are received by the two full-size photo diodes
41 and 42, and the outputs of the photo diodes are

' - summed. Therefore, the detection output voltage of the

detection resistor Rd is two times as high as that ob-
tained when the smgle photo diode is provided, so that
the output voltage is substantially free from the adverse
effect of a noise signal.

On the other hand, the composite junctlon capam-
tance of the photo diodes 41 and 42 connected in series
is equivalently halved when viewed from the detection

- output terminals, so that the response speed for the light
45

~ outputs from the LED elements becomes high.
- The detection output signal from the detection resis-
tor Rd is amplified up to a level of about several volts
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gardless of the increase in detection output voltage.
According to the embodiments shown in FIGS. 7 and
8, a plurality of LED elements are simultaneously ener-
gized for the emission diagnosis in each scanmng step,'
so that the period of time required for the emission
diagnosis of all of the LED elements in the LED array

- 3 can be shortened. Further, the light outputs from the

LED elements are received by two full-size photo di-
odes to be summed, thereby doublmg the detected light

"0 ‘quantity. Therefore, the emission diagnosis can be car-

ried out without being adversely effected by noise.
In each of the first, second, third, fourth and fifth

‘embodiments of the present invention described above,

the recording apparatus includes an LED array as a

“light source. However, it is apparent that the light emit-
‘ter array used in the present invention is in no way
limited to the LED array 3 and may be any one of, for

example, an electroluminescence element array, a liquid

- crystal shutter array and a laser array. Also, a photo-

conductor device such as an image sensor may be used

" as a photo detector in lieu of the photo diode.

Further, although the LED array is divided into a
plurality of groups beginning at one end thereof, it is
apparent that the LED array may be randomly divided
into such groups without any hmltatlon in the posmons

of the groups.
'FIGS. 9A and 9B show two forms of the dlagnostlc

~ timing, that is, the timing for switching the switching

by the amplifier 5, and the amplified detection output
signal from the amplifier § is applied to the comparator

6. When any one of the plural LED elements simulta-

 neously energized is faulty, the comparator 6 generates
an error signal as in the case of the first and fourth

embodiments described above.

50

In the fifth embodiment, the photo diodes 41 and 42

~ can each be comprised of a plurality of photo diodes. In
~ this case, the photo diodes 41 and 42 can be connected

in any manner as shown in FIG. 1, FIG. 4 and FIG. 5.
- FIG. 8 shows a modification of the faulty LED ele-

ment detector 4 shown in FIG. 7. In the modification
shown in FIG. 8, the full-size photo diodes 41 and 42
disposed on both sides respectively of the optical path 8
when viewed from the focusing lens array 203 as shown
in FIG. 3B are electrically connected to the respective
detection resistors Rd, and the detection output signals
- from these detection resistors Rd are summed by an
adder 50. In this modification, too, the light outputs
from the individual LED elements are received by the

‘two full-size photo diodes 41 and 42, and the outputs of
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unit S1. FIG. 9A shows that the emission diagnosis is

performed between a preceding image printing (or

character prmtmg) operatzon and the next. FIG. 9B
shows that the emission diagnosis is performed at the

- starting time and ending time only of the image pnntmg |

(or character printing) operation.
It will be understood from the foregoing detailed

description of the present invention that a full-size

photo diode is provided for an LED array or a plurallty
of short-size photo diodes which constitute an equiva-
lent full-size photo diode are provided for an LED
array so as to receive light simultaneously emitted from
a plurality of LED elements and to photoelectrically

‘convert the light outputs, so that the plural LED ele-
ments can be subjected to the emission diagnosis at a

time. Therefore, the period of time required for the
emission diagnosis of all of the LED elements constitut-

ing the LED array can be greatly shortened. Further,
~when the plural photo diodes are connected in series,

the composite electrostatic capacitance becomes small,
so that the photo response speed of the detection output
signal is accelerated. Therefore, the plural LED ele-

ments can be scanned at a high speed in each scanning

~ step for the emission dlagnosm, so that the period of
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time required for the emission diagnosm of all of the
LED elements constituting the LED array can be

greatly shortened.

What is claimed is:
1. A light emitter array diagnostic apparatus for dlag-
nosing whether or not a light emitter array including a
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plurality of light emitter elements is normally emitting
light, satd apparatus comprising:

a hght emitter array unit including a plurality of light

emitter elements divided into a plurality of groups

of light emitter elements, each group of light emit-
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‘ter elements including at least two light emitter

elements:

a check data generator unit for supplying predeter-
mined check data to said light emitter array unit;

a photo detector unit disposed opposite to said light
emitter array unit and including at least one photo
detector element, each photo detector element
receiving light emitted from each light emitter
element of at least one of said groups of light emit-
ter elements in response to said check data; and

a diagnostic unit electrically connected to said photo
detector unit for diagnosing whether or not at least

10

15

one of said light emitter elements of each of said

groups of light emitter elements is normally emit-
ting light on the basis of the intensity of light emit-

20

ted from said at least one of said light emitter ele-

ments of each of said groups of light emitter ele-
‘ments.

2. A light emitter array diagnostic apparatus accord-
ing to claim 1, wherein said photo detector unit is a
- photoconductor device.

3. A light emitter array diagnostic apparatus accord-
ing to claim 2, wherein said photoconductor device is
an image Sensor.

4. A light emitter array diagnostic apparatus accord-
ing to claim 1, wherein said photo detector unit 1s a
photo diode.

5. A light emitter array diagnostic apparatus accord-
ing to claim 1, wherein said light emitter array unit and
said photo detector unit are housed in a light shielding
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case extending in the longitudinal direction and having

a longitudinal opening in which a focusing lens array is
disposed so as to focus light emitted from said light
emitter array unit, and said photo detector unit is lo-

cated in said case in paraliel to said light emitter array 40

unit at a position outside of an optical path of the light
transmitted through said focusing lens array.

6. A light emitter array diagnostic apparatus accord-
ing to claim 5, wherein said light emitter array unit and
said photo detector unit are single units disposed oppo-
site to each other, and both ends of said photo detector
unit have an output terminal.

7. A light emitter array diagnostic apparatus accord-
ing to claim 1, wherein said photo detector unit com-

prises a plurality of photo detector elements each hav-

Ing output terminals. |
8. A light emitter array diagnostic apparatus accord-
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-ing to claim 7, wherein said plurality of photo detector |

elements are divided into a plurality of groups of photo
detector elements, each group of photo detector ele-
ments including a plurality of photo detector elements
connected in series via said output terminals, each

group of photo detector elements having output termi-

nals connected to said diagnostic unit.
9. A light emitter array diagnostic apparatus accord-

33

ing to claim 8, wherein said diagnostic unit includes a

switching unit for switching between signals output
from said output terminals of said groups of photo de-
tector elements.

10. A hght emitter array diagnostic apparatus accord-
ing to claim 7, wherein said diagnostic unit includes an
adder for adding together signals output from said out-
put terminals of said plurality of photo detector ele-
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ments to produce a sum signal, and a comparator for
comparing a reference signal with said sum signal.

11. A light emitter array diagnostic apparatus accord-
ing to claim 1, wherein the check data causes one light
emitter element of each of said groups of light emitter
elements to simultaneously emit light while causing said
light emitter elements of each of said groups of light
emitter elements to sequentially emit light.

12. A light emitter array diagnostic apparatus for
diagnosing whether or not a light emitter array includ-
ing a plurality of lighit emitter elements is normally
emitting light, said apparatus comprising:

a light emitter array unit including a plurality of hght

emitter elements;

a check data generator unit supplying predetarmmed
check data to said light emitter array unit;

a photo detector unit disposed opposite to said light
emitter array unit so as to receive light emitted
from said light emitter elements energued accord-
ing to said check data; and |

a diagnostic unit electrically connected to said photo
detector unit so as to diagnose whether or not said
light emitter elements are normally emitting light,
said light emitter elements comprising said light
emitter array unit being divided into a plurality of
groups during emission diagnosis, and said diagnos-
tic unit diagnosing the intensity of light emitted
from at least one of said light emitter elements in
each of said groups on the basis of llght received by
said photo detector unit;

wherein said check data generator unit supplles check
data acting to cause simultaneous emission of light
from at least one light emitter element belonging to
each of said groups of said light emitter array unit.

13. A light emitter array diagnostic apparatus accord-
ing to claim 12, wherein said photo detector unit com-
prises a plurality of photo detector units disposed oppo-
site to said light emitter array unit, and said photo detec-
tor units are electrically connected in series with each
other.

14. A light emltter array diagnostic apparatus accord-
ing to claim 13, wherein said diagnostic unit includes a
comparator comparing a reference signal (REF) with a
signal appearing across sald series-connected photo
detector units.

15. A light emitter array diagnostic apparatus accord-
ing to claim 14, wherein said diagnostic unit includes a
decision circuit deciding that at least one of said light

‘emitter elements belonging to said respective groups is

faulty on the basis of the output signal from said com-
parator.
16. A light emitter array dlagnostlc apparatus for

'dlagnosmg whether or not a light emitter array includ-

ing a plurality of light emitter elements is normally

emitting light, said apparatus comprising: |

a light emitter array unit including a plurality of light
emitter elements;

a check data generator unit su;aplymg predetermined
check data to said light emitter array unit;

a photo detector unit disposed opposite to said light
emitter array unit so as to receive light emitted
from said light emitter elements energized accord-
ing to said check data; and

a diagnostic unit electncally connected to said photo
detector unit so as to diagnose whether or not said
light emitter elements are normally emitting light,
said light emitter elements comprising said light
emitter array unit being divided into a plurality of
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groups during emission diagnosis, and said diagnos-

tic unit diagnosing the intensity of light emitted

from at least one of said light emitter elements in
each of said groups on the basis of llght received by
said photo detector unit;
wherein said light emitter array unit and sald photo
detector unit disposed opposite to said light emitter
array unit, are housed in a light shielding case ex-
tending in the longitudinal direction, and having a
longitudinal opening in which a focusing lens array
is disposed so as to focus light emitted from said
light emitter array unit, and said photo detector
unit is located in said case in parallel to said light
emitter array unit at a position outside of an optical
path of the light transmitted through said focusing
lens array; and o
wherein said photo detector unit comprises a plural-

10
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ity of photo detector units, and said photo detector

unit corresponding to odd-numbered groups of said

- light emitter array unit disposed in the longitudinal
“direction of said case are located on one side of said
optical path, while said photo detector unit corre-

20

sponding to even-numbered groups of said light ,.

emitter array unit are located on the other side of

said optical path. -

17. A light emitter array dlagnostlc apparatus accord-
ing to claim 16, wherein said check data generator unit
supplies said check data acting to cause simultaneously
- emission of light from at least one light emitter element
in each odd-numbered group of said light emitter array
unit and in each even-numbered group of said light
emitter array unit.

18. A light emitter array diagnostic apparatus accord-
ing to claim 17, wherein each of the photo detector

units correspondm g to each odd-numbered group of

said light emitter array unit has output terminals, and
each of the photo detector units corresponding to each
even-numbered group of said light emltter array having
- output terminals. |

- 19. A light emitter array dlagnostlc apparatus for
dlagnosm g whether or not a hight emitter array includ-
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a light emitter array unit mcludmg a plurahty of llght
emitter elements;

a check data generatcr unit supplymg predetermmed
check data to said light emitter array unit;

a photo detector unit dlsposed OppOSlte to said hght |
emitter array unit so as to receive light emitted
from said light emitter elements energized accord-
ing to said check data; and -

a diagnostic unit electncally connected to said photo
detector unit so as to diagnose whether or not said
light emitter eleménts are normally emitting light,
said light emitter elements comprising said light -
emitter array unit being divided into a plurality of
groups during emission diagnosis, and said diagnos--
tic unit diagnosing the intensity of light emitted
from at least one of said light emitter elements in
each of said groups on the basis of hght recewed by
said photo detector unit;

wherein said light emitter array unit and said photo
detector unit disposed opposite to said light emitter
array unit, are housed in a light shielding case ex-
tending in the longitudinal direction, and having a
longitudinal opening in which a focusing lens array
is disposed so as to focus light emitted from said
light emitter array unit, and said photo detector
unit is located in said case in parallel to said light
emitter array unit at a position outside of an optical
path of the light transmitted through said focusmg
lens array; | |

wherein said light emitter array unit and said photo_
detector unit are single units disposed opposite to
‘each other, both ends of said photo detector unit
having output terminals; and

wherein each of the photo detector units correspond-
ing to each of the odd-numbered and even-num-
bered groups of said light emitter array unit are

- disposed on one side and the other side of said
‘optical path in said case, respectively. . |

20. A light emitter array diagnostic apparatus accord-

ing to claim 19, wherein said diagnostic unit includes a

‘comparator comparing a reference signal (REF) with

the sum of signals appearing from the output terminals
of said photo detector units corresponding to said odd-
numbered and even-numbered groups of said llght emit-

ing a plurality of light emitter elements is normally 45 ter array unit. .

emitting light, said apparatus comprising;:

50
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